First example of LTP, in rabbit hippocampus. Bliss and Lømo, 1973 This week we will focus on an old controversy regarding the mechanisms for expression of LTP. Long-term potentiation was discovered by Bliss and Lømo in 1973 when they found that tetanization of the perforant-path in the hippocampus led to a long-lasting potentiation of synaptic strength at dentate gyrus synapses. For over the next 30 years, debate has raged regarding the cellular mechanisms underlying this phenomenon, which is thought of as a cellular correlate for learing and memory. While LTP and LTD have been shown to exist in almost every synapse in the CNS, and almost every synapse differs in its plasticity mechanisms, the controversy has been most heated in the hippocampal CA1, and neocortical glutamatergic synapses. Here it has been mostly accepted that LTP induction is postsynaptic, but debate still continues about its locus of expression. While the consensus seems to be shifting mostly to the postsynaptic side, there are still some unanswered questions. The particular set of experiments we will discuss this week stem from a series of papers from the early to mid-90's. The labs of Dick Tsien and Chuck Stevens published a series of papers using quantal analysis to show that LTP induction is associated with a decrease in synaptic failiure rate, consistent with a presynaptic mechanism affecting neurotransmitter release (see commentary by Bliss). From this series we will read Malgaroli and Tsien, which shows that the frequency of mini-EPSPs increases after LTP induction. These results were countered by a series of papers from the Nicoll, Malenka and Malinow labs, which show that the decrease in synaptic failures is explained by the 'unsilencing' of so-called 'silent-synapses' which are synapses that contain only NMDA receptors and are therefore 'silent' at negative membrane potential. After LTP these synapses become active due to the insertion of AMPA receptors. Needless to say, this claim was countered by more data from the Cherubini lab and others (see recommended reading), which claim that in fact, silent synapses are not really silent, but are actually regular synapses with a very, very low release probability. Shifting the locus back to the presynaptic side (see suggested reading). Who is correct? Read the papers and come to class ready to duke it out! Also, tune in next week, when glial cells might provide unexpected answers to this dilemma.
Long-lasting potentiation of synaptic transmission in the dentate area of the anaesthetized rabbit following stimulation of the perforant path
